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(54) VOLTAGE CONTROLLED OSCILLATOR 

(57)Abstract: 

PURPOSE: To realize broad band processing at low 
noise by reducing the reduction in the S/N and the C/N 
when the oscillation frequency of a VCO using a SAW 
resonator is varied within its frequency variable range. 
CONSTITUTION: The static capacitance of a varactor 
diode CV is changed by applying a control voltage Vcont 
from a control voltage application terminal to the CV to 
vary an oscillating frequency by a SAW resonator A or B 
and an OSC circuit 2. The SAW resonators A, B whose 
frequencies differ from each other are formed on one 
and same piezoelectric substrate in a resonator section 
4 and a switch S is used to select either of the SAW 
resonators A, B. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by compute r.So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A surface acoustic wave resonator is connected as one of the elements which specify 
the oscillation frequency of an oscillator circuit. In the voltage controlled oscillator to which 
the aforementioned oscillation frequency is changed by impressing a control voltage to the 
variable capacitance diode connected to this surface-acoustic-wave resonator and parallel 
from the exterior The voltage controlled oscillator characterized by the ability to carry out 
continuation adjustable [ of the variability region of oscillation frequency ] by transposing the 
aforementioned surface-acoustic-wave resonator to the resonator section in which two or more 
surface-acoustic-wave resonators from which resonance frequency differs mutually were 
mounted, changing any the one surface -acoustic wave resonator, and connecting. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the voltage controlled oscillator using the 
surface-acoustic- wave resonator as a resonant element especially about the voltage controlled, 
oscillator used for RF band communication equipment. 
[0002] 

[Description of the Prior Art] Drawing 3 is the example view of composition of the voltage 
controlled oscillator (VCO) using the conventional surface-acoustic-wave (SAW) resonator. For 
the inductor for alternating current prevention, and valve flow coefficient, as for a SAW 
resonator and 2, in drawing, variable capacitance diode and 1 are [ L / an oscillator circuit 
(OSC) and 3 ] buffer stages. For example, in the mobile communications machine, since [ in 
the assigned use frequency band ] many channels are changed and communication is 
performed, it is necessary to change to the channel (frequency) specified by the control 
channel, and the S3'nthesizer by PLL is used. Usually VCO is used for this PLL circuit, a 
control voltage is given to it, and oscillation frequency is changed to it. If a control voltage 
(Vcont) is impressed to the control-voltage terminal of VCO as shown in drawing 3 , the 
electrostatic capacity of variable-capacitance-diode valve flow coefficient will change, the 
resonance point of the SAW resonator 1 shifts and oscillation frequency changes. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when changing a channel within a use 
frequency band, a high SN ratio (ratio of signal power and noise power) and a high CN ratio 
(ratio of carrier power and noise power) are required over all the channels of the frequency 
band. However, in the above-mentioned conventional VCO, when it is difficult to keep an SN 
ratio and a CN ratio high to all in a frequency band and the variation of frequency becomes 
large, there is a fault that an SN ratio and a CN ratio fall. On the contrary, if an SN ratio and 
a CN ratio are kept high, the problem that the frequency adjustable range will become narrow 
will arise. Although there is the method of assigning by halves of a frequency band, using 
VCO two in order to solve such a trouble technically, if two VCO is used, it moves against the 
miniaturization of a transmitter and cannot be called practical solution. 

[0004] It goes to the well which solves the above-mentioned conventional trouble practical, the 
fall of an SN ratio, and a CN ratio is mitigated also to which channel in a use frequency band, 
and the purpose of this invention is to offer the voltage controlled oscillator which does not 
give a limit of a miniaturization of a transmitter. 
[0005] 

[Means for Solving the Problem] A surface-acoustic-wave resonator is connected as one of the 
elements as which the voltage controlled oscillator of this invention specifies the oscillation 
frequency of an oscillator circuit. In the voltage controlled oscillator to which the 
aforementioned oscillation frequency is changed by impressing a control voltage to the 
variable capacitance diode connected to this surface-acoustic-wave resonator and parallel 
from the exterior The aforementioned surface acoustic wave resonator is transposed to the 
resonator section in which two or more surface-acoustic-wave resonators from which 
resonance frequency differs mutually were mounted, and it is characterized by the ability to 
carry out continuation adjustable [ of the variability region of oscillation frequency ] by 
changing any the one surface-acoustic-wave resonator, and connecting. 



[0006] 

[Example] Drawing 1 is the schematic diagram of a circuit showing the example of this 
invention. A different point from the conventional circuit of drawing 3 is a point of having 
formed Switch S and the resonator section 4 in which two or more SAW resonators were 
mounted instead of the conventional SAW resonator 1. Two or more SAW resonators from 
which resonance frequency differs mutually are prepared on one piezo-electric substrate, for 
example, the resonator section 4 is frequency fA as shown in drawing. The SAW resonator A 
and frequency fB The SAW resonator B is formed, and it is constituted so that a use frequency 
band may be carried out for 2 minutes and it may consider as the adjustable range, 
respectively. Common connection of the earth side of two SAW resonators A and B is made, 
and the hot terminal of each other with high RF potential is prepared independently, and it is 
constituted so that Switch S may change and connect with an oscillator circuit. 
[0007] Drawing 2 is the example view of a property of VCO of this invention, and shows the 
oscillation frequency characteristic to a control voltage (Vcont). Two SAW resonators A and B 
make the adjustable range the range to which an SN ratio and a CN ratio do not fall, 
respectively. 

[0008] Moreover, in drawing 2 , when a use frequency band is high frequency, it is shown that 

the conventional frequency adjustable range is expandable to double precision. . 

[0009] The change means of Switch S is realizable what is depended on electric meanses, such 

as a diode switch, and a switching transistor or a multiplexer. 

[0010] 

[Effect of the Invention] By carrying out this invention, VCO of wide band izing is realizable 
with low noise, and oscillation frequency can be changed, without falling an SN ratio and a 
CN ratio also to which channel in a use frequency band. And compared with the thing using 
VCO, since an oscillator circuit and a buffer means can be managed with one, it comes out 
small lightweight and an economical effect is [ two ] large. Furthermore, the adjustable range 
can be expanded when operating frequency is high. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the outline circuit diagram showing the example of this invention. 
[Drawing 21 It is the example view of a property of this invention. 
[Drawing 31 It is the outline circuit diagram of the conventional VCO. 
[Description of Notations] 

1 SAW Resonator 

2 OSC Circuit 

3 Buffer Stage 

4 Resonator Section 
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